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An  Electromechanical  Pulse  Source 

G.  A.  Sipaylov,  A.  V.  Loos,  Yu.  A.  Romanov  and  V.  F.  Sergeyev 

An  electromechanical  pulse  source  is  known  which  contains  a 

synchronous  generator,  the  main  stator  winding  of  which  is  connected 
to  the  load  across  a  commutator. 

In  order  to  increase  the  impact  power  in  the  proposed  pulse 
source,  the  damper  winding  of  the  generator's  rotor  Is  nonsymmetrical , 
and  on  the  stator,  perpendicular  with  the  main  winding,  there  is 
placed  an  additional  winding,  short-circuited  across  another 
commutator. 

Fig.  1  shows  the  schematic  of  this  pulse  source,  while 
fig.  2  shows  diagrams  for  the  currents  and  emf  in  the  various 
circuit  elements. 

On  the  stator  of  the  pulse  source  there  is  arranged  a  two-phase 
winding,  consisting  of  two  magnetically-independent  windings  1  and 
2  (fig.  1),  displaced  relative  to  each  other  by  90°^  while  on  the 
rotor  there  is  an  excitation  winding  3,  energized  by  a  source  of 
dc  voltage,  as  well  as  damper  windings  4  and  5.  Winding  H  is 
thicker  than  winding  5  along  the  axis  coinciding  with  the  axis  of 
winding  3.  The  auxiliary  stator  winding  1  may  be  short-circuited 


1 


across  a  commutator  6,  while  the  working  winding  2  is  hooked  up  to 
the  load  8  across  the  commutator  7. 

In  the  starting  position,  the  contacts  of  commutators  6  and  7 
are  open  and  the  generator  is  under  no  load.  In  windings  1  and  2 
of  the  stator  there  are  induced  emf  e-^  and  e2»  displaced  relative 
to  each  other  by  90°  (fig.  2). 

At  the  moment  of  time  t1  when  the  emf  of  the  auxiliary 
winding  1  passes  through  zero,  the  contacts  of  the  commutator  6 
are  closed.  The  generator  is  converted  tb  the  short-circuit  duty, 
the  kinetic  energy  of  the  rotor  being  transformed  into  the  electro¬ 
magnetic  energy  of  the  fields  associated  with  the  stator  and  rotor 
windings . 

All  the  rotor  windings  have  a  magnetic  coupling  with  the 
working  winding  2  of  the  stator,  and  therefore  the  size  and  nature 
of  the  currents  in  these  are  determined  by  the  emf  in  the  working 
winding.  If  the  damper  system  is  symmetrical,  the  total  effects 
of  the  transient  currents  in  the  rotor  windings  will  not  result  in 
an  increase  in  the  emf  in  the  working  winding.  In  this  case,  the 
damper  system  is  nonsymmetrical :  the  damper  winding  5  has  a  larger 
total  resistance  than  winding  4  and,  consequently,  current  i^  Is 
less  than  current  i^.  The  windings  3  and  4  have  the  greatest 
influence  on  the  emf  in  winding  2.  The  currents  in  windings  3  and 
magnetize  the  machine  along  the  axis  of  the  poles  in  a  single 
direction  and,  consequently,  the  primary  magnetic  flux  increases 
considerably.  This  increase  in  the  magnetic  flux  results  in  a 
considerable  increase  of  the  emf  in  winding  2. 

At  the  moment  of  time  t2  which  corresponds  to  the  beginning  of 


the  working  half-wave  of  the  cinf  In  winding  2,  the  contacts  of 
commutator  7  are  closed.  As  a  result  of  the  Increase  In  the  emf , 
the  impact  power  of  the  generator  and  the  proportion  of  kinetic 
energy  of  the  rotor  which  is  converted  into  electromagnetic  energy 
and  transferred  to  the  load  are  significantly  increased. 

At  the  moment  when  the  currents  i^  and  i2  pass  through  zero, 
the  contacts  of  commutators  6  and  7  are  opened. 

Thus,  the  proposed  pulse  source  can  significantly  enhance  the 
capabilities  of  impact  synchronous  generators  as  sources  of  large 
quantities  of  electromagnetic  energy. 

The  Subject  of  the  Invention 

An  electromechanical  pulse  source,  containing  a  synchronous 
generator,  the  main  stator  winding  of  which  is  connected  to  the 
load  across  a  commutator,  distinguished  by  the  fact  that,  in  order 
to  increase  the  impact  power,  the  damper  winding  of  the  generator's 
rotor  is  nonsymmetrical  and,  on  the  stator,  perpendicular  with  the 
main  winding,  there  is  arranged  an  auxiliary  winding,  short-circuited 
across  another  commutator. 
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